Background: Few reports have documented the clinical characteristics and treatment outcomes of adult patients with Elizabethkingia meningoseptica infection. Methods: Medical records of patients over 18 years of age and suspected of having an E. meningoseptica infection from March 1, 2006 to February 28, 2013 were reviewed retrospectively. Their clinical characteristics, antimicrobial susceptibility results, and treatment outcomes were analyzed. Results: E. meningoseptica was isolated from 30 patients. Median age was 68.5 years, and infections were more frequent in males (17, 56.7%). The most common isolation source was sputum (23, 76.7%), and pneumonia was the most common condition (21, 70%) after excluding two cases of colonization. This bacterium was most susceptible to minocycline (27, 90%) and fluoroquinolones, including levofloxacin (20, 66.7%) and ciprofloxacin (18, 60%). The mortality rate due directly to E. meningoseptica infection was 20% (6/30), and uncontrolled pneumonia was the only cause of death. After isolating E. meningoseptica, the numbers of patients with pneumonia (9/9, 100% vs. 12/21, 57.1%), history of hemodialysis (5/9, 55.6% vs. 3/21, 14.3%), tracheostomy (8/9, 88.9 vs. 10/21, 47.6%), and median Charlson comorbidity index score (6 [range, 3-9] vs. 4 [range, 0-9]) were significantly higher in non-survivors than those in survivors (p < 0.05, for each). However, only 12 (40%) patients received appropriate antibiotics. Conclusions: E. meningoseptica infection most commonly presented as pneumonia in adults with severe underlying diseases. Despite the high mortality rate, the rate of appropriate antibiotic use was notably low.
Introduction
The increasing emergence of antibiotic-resistant nosocomial infections is a worldwide concern. Elizabethkingia meningoseptica (previously known as Flavobacterium meningosepticum or Cryseobacterium meningosepticum, Center for Disease Control and Prevention group II-a) is a non-fastidious oxidase-positive, non-glucose fermenting, Gram-negative aerobic rod bacterium that is widely distributed in soil, plants, and water but is not normally found in human microflora. [1] It is the most pathogenic Cryseobacterium sp. capable of infecting humans and infects the blood, cerebrospinal fluid, skin, soft tissues, respiratory system, and other sites. [2, 3] In addition, it reportedly exhibits inherent resistance to several classes of important antibiotics, such as beta-lactams, aminoglycosides, carbapenems, clindamycin, tetracyclines, chloramphenicol, cc This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/ licenses/by-nc/3.0/) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited. 
Materials and Methods

1) Data collection
This study was conducted retrospectively in patients ad- 
2) Microbiology
The 
3) Definitions
"E. meningoseptica infection" was defined when the attending clinician decided to perform a bacterial culture and to started or changed the current antibiotic in patients with either a newly developed fever ≥ 38.3°C or leukocytosis > 10,000 /mm 3 . "Colonization" was defined when patients did not meet the definition of "E. meningoseptica infection" described above and were stable without any symptoms or signs of infection after 1 week. "Pneumonia" was defined when patients met the definition of "E. meningoseptica infection" and showed both new infiltration on chest radiographs and documented changes in sputum color or quantity on medical records. "Prolonged hospitalization"
was defined as hospitalization > 28 days prior to isolating E.
meningoseptica. "Prior intensive care unit (ICU) stay" and "mechanical ventilation" were defined when patients stayed in the ICU or were mechanically ventilated for > 48 hours prior to isolating E. meningoseptica. "Recent surgery" was defined when a surgical procedure excluding tracheostomy was performed during the current hospitalization prior to isolating E. meningoseptica. "Appropriate antibiotic use"
was defined when at least one susceptible intravenous antimicrobial agent was used within 48 hours after obtaining the culture report. "E. meningoseptica-related mortality"
was defined when patients died within 2 weeks after E. meningoseptica was isolated, and no other explainable cause of death was found.
4) Statistical analysis
The statistical analysis was performed using Fisher's ex- 
Results
Thirty patients were included in this study, and their demographic and clinical characteristics are summarized in Treatment outcomes are presented in Table 3 . The allcause mortality rate after isolating E. meningoseptica was 30% (9/30), and the mortality rate assumed to be directly 
Discussion
The role of E. meningoseptica in nosocomial infections, particularly among immunocompromised patients with severe underlying disease, has been raised continuously in previous reports, even though these infections are considered uncommon in adults. [7] [8] [9] [10] [11] 13] However, information on the clinical significance and treatment outcomes in adults with E. meningoseptica nosocomial infection has per 100,000 admissions. [7] Considering the difficulty isolating this bacterium from clinical specimens and the relatively low accuracy (74.8%) of culture, [3, 24] healthcare providers The most common site of isolation need to monitor the probability for an increased incidence of nosocomial infections caused by E. meningoseptica in patients at risk.
E. meningoseptica is a waterborne saprophytic bacterium that is widely distributed in nature and in hospitals. Although the mode of transmission is not well known, various reports have suggested a possible association between contaminated water, mechanical ventilation respiratory equipment, and indwelling devices and hospital outbreaks. [1, 25] In support of these previous suggestions, E. meningoseptica was most frequently isolated from respiratory specimens (23/30, 76.7%) and usually manifested as pneumonia (21/30, 70%) in our study population. There was a possibility of overestimating the incidence of pneumonia in our study because of the limitations of a retrospective study design.
A more accurate method, such as a clinical pulmonary infection score, to define the presence of pneumonia was not applied in most patients. However, E. meningosepticarelated mortality was evaluated completely after reviewing all nurse and doctor records as well as laboratory and radiological test results, and no other explainable causes of death were found, except E. meningoseptica pneumonia. The 20% (6/30) rate of E. meningoseptica-related mortality in our study population was similar to the 23% rate observed in the majority of adults in a previous report. [7] Based on these findings, pneumonia may be the most common type of E. This study had several limitations inherent to its retrospective nature. First, the bacterial culture and antimicrobial susceptibility results were obtained by using only MIC standards (µg/mL) of Gram-negative bacilli with an automatic system, and thus, antimicrobial susceptibility results for vancomycin and rifampin were not evaluated in this study.
Because all specimens had been discarded, no further evaluations were performed. Second, our definitions to define E. meningoseptica infection were a little arbitrary, such as pneumonia. Third, because our sample size was too small to evaluate treatment outcomes and predictors of poor outcomes, whether E. meningoseptica infection truly affected the mortality rate or not was not clearly defined. Fourth, the data were obtained retrospectively from patients admitted to a single tertiary hospital; thus, the result should not be gen- 
